Abstract. Because of proximity to the Galactic plane, reliable identification of members of the α Persei cluster is often problematic. Based primarily on membership evaluations contained in six published papers, we constructed a mostly complete list of high-fidelity members of spectral type G and earlier that lie within 3 arc degrees of the cluster center. α Persei was the one nearby, rich, young open cluster not surveyed with the Spitzer Space Telescope. We examined the first and final data releases of the Wide Field Infrared Survey Explorer (WISE) and found 11, or perhaps 12, α Per cluster members that have excess mid-infrared emission above the stellar photosphere attributable to an orbiting dusty debris disk. The most unusual of these is V488 Per, a K-type star with an excess IR luminosity 16% (or more) of the stellar luminosity; this is a larger excess fraction than that of any other known dusty main sequence star. Much of the dust that orbits V488 Per is at a temperature of ∼800 K; if these grains radiate like blackbodies, then they lie only ∼0.06 AU from the star. The dust is probably the aftermath of a collision of two planetary embryos or planets with small semimajor axes; such orbital radii are similar to those of many of the transiting planets discovered by the Kepler satellite.
INTRODUCTION
Unveiling the evolution of dusty debris disks as a function of stellar age was a major focus of studies of main sequence stars with the Spitzer Space Telescope. Rebull et al (2008) and Gaspar et al (2009) each presented tables listing stellar associations and clusters of known age and the fraction of these stars with Spitzer-detected excess infrared emission. In a recent paper, we added the AB Doradus, Tucana/Horologium, and Argus associations to such tabulations Table 11 ).
The α Persei cluster (hereafter α Per) is the only nearby (182±11 pc, Jackson & Jefferies 2010; 191±7 pc, Robinchon et al. 1999; 183 pc, Makarov 2006) , rich (hundreds of members), open cluster not surveyed by Spitzer; indeed, at an age of ∼60 Myr (Section 3.2) it is the youngest rich open cluster in the solar vicinity. To partially rectify this omission we correlated mid-infrared sources in the first and final WISE data releases with members of α Per that have spectral classes between M-and Btype, but with most emphasis on G-type and earlier. Because one of our goals was determination of the fraction of cluster members with WISE-detected mid-IR emission above the stellar photosphere, it was important to identify stars with a high probability of membership. Toward this end, we evaluated results from various published papers to compose lists of likely and possible cluster members (Tables 1 and 2 , respectively). The list in Table 1 should be mostly complete for stars of spectral type G and earlier and located within 3 degrees of the α Persei cluster center which we took to be 03h26.0m +49d07' (Kharchenko et al 2005) .
In the following sections we outline our search procedure for dusty α Per stars, discuss a few of the dusty stars that appear in Table 3 , and consider where α Per stands relative to other young open clusters and associations as regards the presence of dusty debris disks. In compiling Tables 1 and 2 we had occasion to consult many of the important papers written about the α Persei cluster. These and additional important papers are cited in Section 3.2 where we consider the relative ages of α Persei and other nearby stellar clusters and associations.
SEARCH PROCEDURE FOR EXCESS INFRARED EMISSION
Our identification of α Per members with dusty debris disks involved three principal steps. First we produced a list of likely cluster members. We correlated this list with the WISE catalog, and then searched for stars with infrared emission above the stellar photosphere.
α Persei Input Samples
To maintain as wide a breadth as possible in the early stages of our search, we employed three cluster input catalogs. The first was taken from the WEBDA online service (http://www.univie.ac.at/webda/), another was from Makarov (2006) , and the third was generated by ourselves from a focused search of the UCAC3 catalog (Zacharias et al 2009) . All sources listed in the WEBDA α Persei catalog (regardless of membership probability) were searched for infrared excess emission (see Section 2.2), as were all 139 stars listed in Table 1 of Makarov (2006) and identified by him as "high fidelity" members. Because Makarov's list is mostly complete only to spectral type mid-G and earlier, our search of the UCAC3 catalog was designed to reveal late-type stars with exceptionally large mid-IR excess emission similar to and in addition to that of V488 Per (Section 3.1, Figure 2 ), but none were found.
The UCAC3 input sample was generated as follows. We searched the UCAC3 catalog within 3 arc degrees of the α Persei cluster center at 03h26.0m +49d07'. To restrict the size of the search output, we further required that a star have proper motion errors of less than 10 mas/yr in each of RA and DEC, that pmRA lie between 7 and 37 mas/yr, and that pmDEC lie between -40 and -10 mas/yr. The proper motion of stars meeting these criteria were compared to the mean α Persei proper motion values (pmRA=21.98±0.20 mas/yr, pmDEC=-25.36±0.17 mas/yr; Kharchenko et al. 2005) . If the UCAC3 proper motions of a queried source agreed with the mean cluster proper motion values to within 3-sigma of their respective uncertainties, then the source was tentatively labeled as a cluster member. All tentative cluster members were then searched for infrared excess emission.
The WEBDA service collects data products from papers that discuss open clusters. The service makes no effort to vet these data products, and merely adds them as-is to their repository. This means that if, for example, a paper were to report imaging photometry of sources in the field around α Persei, all such sources would be added to the WEBDA α Persei cluster database regardless of actual membership status. In this way the WEBDA service collected >3000 candidate α Persei cluster members. To be as conservative as possible, and to enable as much infrared discovery as possible, we started with all 3000+ candidates given by WEDBA for the α Persei cluster. These candidates come from 14 sources, three of which are cited in the present paper in other contexts.
To compile excess statistics, cluster members both with and without infrared excess emission needed to be culled from our larger input catalogs. Proper motion information, photometric distance estimates, and radial velocity measurements (when available) were used to identify members and to remove non-members from our input samples. In this way the majority of the WEBDA input sample was rejected.
Following our own search, as outlined in the preceding four paragraphs, we then turned to the α Persei cluster literature. In addition to Makarov (2006) , we principally utilized six other papers (Tables 1 and 2, see the six right hand columns and the table  notes) to identify likely and possible cluster members. In addition to proper motion, Hipparcos and photometric distances, and radial velocities, lithium abundance and Xray fluxes have been utilized to establish cluster membership in these various papers. Makarov's (2006) selection criteria are described in the first two sentences of his abstract: "A kinematical study of the nearby open cluster α Persei is presented based on astrometric proper motions and positions in the Tycho-2 catalog and Second USNO CCD Astrographic Catalog (UCAC2). Using the astrometric data and photometry from the Tycho-2 and ground-based catalogs, 139 probable members of the cluster are selected, 18 of them new."
As noted two paragraphs previous, we and others have used criteria in addition to those employed by Makarov. The result is that 117 of Makarov's 139 suggested members appear in our Table 1 and 20 appear in our Table 2 . As may be seen by inspection of Table 2 , the principal reasons why 20 stars from Makarov's list are deemed by us to be only possible cluster members is because either other authors do not agree with Makarov or because no data other than kinematics and photometry are available. By contrast, almost all stars listed in Table 1 are regarded as members in at least two papers. In the few cases where an "n" (nonmember) or "n?" appears in Table 1 , such characterization is often superceded in later references, sometimes by the same authors.
While Table 1 should be a mostly complete list of members of spectral type G and earlier and located within 3 degrees of the cluster center, the table only sparsely samples later-type members (e.g., AP members listed by Prosser 1992) . Because of WISE sensitivity limits that would require huge fractional excess IR emission for cluster members later than spectral type G, we have not made an effort to identify such stars. Therefore, many previously suggested late-type cluster members do not appear in Tables  1 and 2 . Also, although we considered X-ray data when compiling Tables 1 and 2 (e.g. Randich et al 1996) , we did not do a thorough search of all published X-ray papers that might be relevant to identification of cluster members.
WISE Cross-correlation
Each input catalog of α Persei stars was initially cross-correlated with the preliminary (2011) WISE catalog. Given the WISE angular resolution of 6.1", 6.4", 6.5" and 12.0" in its four bands of 3. 35, 4.60, 11.56, and 22.09 µm (Wright et al 2010) , we used a search radius of 10" to identify WISE counterparts of input catalog stars. For conversion from WISE magnitudes to the flux densities given in Table 3 we used 0 (Vega-magnitude) flux densities of 306.68, 170.66, 29.045, and 8.284 Jy and color corrected these as appropriate for each star.
Spectral energy distributions (SEDs) for each matched source were generated using 2MASS photometry, WISE data, and any other available photometry (e.g., Tycho-2 BV magnitudes). A fully automated SED-fitting technique employing a theoretical atmospheric model (Hauschildt et al 1999) was used to predict stellar photospheric fluxes. A detailed description of our photospheric fitting procedure is given in Section 2 of Rhee et al (2007) , so we do not repeat it here. In Section 3 of our recent paper we describe how we checked this theoretical model against actual MIPS measurements of stars that show no evidence for an infrared excess. The result was an upward correction of the model photospheric flux densities at 24 um by a factor of 1.03. Therefore, in Table 3 the listed 22 µm photospheric flux densities are those produced from the theoretical model, multiplied by a factor of 1.03.
From a sample of 149 likely cluster members (Table 1) , mostly B-, A-, F-and Gtype stars, in the 2011 WISE catalog we initially identified a total of 11 α Per cluster members with excess mid-IR emission, probably due to orbiting dust particles (Table  3 ; Figures 1-2) . The final (2012) version of the WISE catalog appeared shortly before this paper was finalized and the same 11 stars were identified; all Table 3 flux densities are from the final WISE catalog. These 11 include V488 Per which is the only star with excess emission in each of the four WISE filters (see discussion of V488 Per in Section 3.1). For each of the 11 stars in Table 3 , the 22 µm excess is at least 5 times the listed WISE uncertainty. In addition to these 11 stars, HD 21855 might have a 22 µm excess (see discussion in Section 3.1).
Spitzer/IRAC Observations of V 488 Per
V488 Per was serendipitously observed with the Infrared Array Camera (IRAC; Fazio et al. 2004 ) on Spitzer through a program searching for substellar companions to low mass stars in α Per (AORKEY: 18853632). It was observed in all four IRAC channels on 9-26-2006. IRAC Post Basic Calibrated Data (pBCD) mosaic files were obtained from the Spitzer Heritage Archive. Source extraction was performed on the pBCD mosaics utilizing the Astronomical Point Source Extraction (APEX) package, and the IRAC data points are added to the SED of V488 Per to further constrain the dust fitting ( Figure  2 ). The Spitzer IRAC observations support the large L IR /L* indicated by WISE for this object.
DISCUSSION
We identified 11 stars with excess emission above the stellar photosphere at 22 µm and sometimes at other wavelengths (Table 3 , Figures 1 and 2 ) that can definitely or probably be attributed to an orbiting dusty debris disk. While most are of early-type -for which the detected dust emission is usually the Wien tail of emission at longer wavelengths generated by cool dust particles -one remarkable K-type star, V488 Per, appears in Tables 1 and 3 and Figure 2 .
The distribution of spectral types in Table 3 is five B, three A, two F and one K. Some additional B-type stars display excess emission as measured by WISE, but these excesses are more likely due to free-free radiation in an outflowing ionized stellar wind rather than from an orbiting debris disk. Characteristically, when emission is due to free-free transitions, then IR flux densities decline toward longer wavelengths. One prominent Table 1 example of such a star is ψ Per, strongly detected with IRAS many years ago. Another such B-type star is HR 1037 (= HD 21362; compare the 24 and 70 µm MIPS measurements reported by Su et al (2006) with the WISE catalog flux densities).
Below we consider a few stars in Table 3 and also the stars 29 Per and HD 21855. These are followed by a discussion of the evolution of dusty debris disks.
Individual SEDs
29 Per: This B3 star, whose SED is shown in Figure 1 , might be expected to display an outflowing ionized wind as mentioned just above. However, the shape of the SED of 29 Per is very different from that of other B-type stars. The excess emission at 22 µm is weak, whereas IRAS measured strong excess emission at 60 µm (Figure 1) . We therefore inspected the WISE 22 µm images and also used the IRAS "scanpi" function to characterize the spatial distribution of the 60 µm emission in the vicinity of 29 Per. The WISE image displayed in Figure 3 illustrates the extended nature of the 22 µm emission. Our conclusion is that the excess emission is carried by heated interstellar dust ("cirrus") at substantial distances from 29 Per and not to an orbiting debris disk. Thus, 29 Per is included in Figure 1 to illustrate its SED, but not to suggest the presence of a debris disk.
V488 Per: This solar-type star has a larger fractional infrared luminosity, defined as the ratio of excess infrared luminosity to bolometric luminosity (τ ), than any other known main sequence star. From the SED in Figure 2 , τ ∼16%, to be compared to the previous main sequence champion BD+20 307 with τ ∼3.3%. (Song et al 2005; Weinberger et al 2011) . Most main sequence stars with strong mid-IR emission from warm dust particles show no evidence for substantial quantities of cool dust (e.g.. Melis et al 2010; Melis et al 2012; Weinberger et al 2011; and references therein) . However, as may be seen from blackbody fits to its SED, substantial quantities of both warm and cool dust particles orbit V488 Per.
Much of the dust that orbits V488 Per is at a temperature of ∼800 K. While comparably warm dust with τ orders of magnitude smaller than at V488 Per may orbit some main sequence stars, such small quantities of dust could easily be generated by asteroidal collisions near these stars. By contrast, the large τ at V488 Per indicates a recent collision of planet-mass objects (Melis et al 2010) . If these warm grains radiate like blackbodies, then they lie only ∼0.06 AU from the star. This semimajor axis is comparable to that characteristic of many transiting planets discovered by NASA's Kepler satellite.
Based on the data given in various published papers -these include photometric distance, proper motion, radial velocity, lithium abundance, and chromospheric activity -there seems to be little doubt that V488 Per is a bona fide member of the α Per cluster and it has been so classified in three of the papers cited in Table 1 . In addition we can add new determinations of radial velocity, proper motion, and lithium abundance that buttress previous work on this star.
Concerning radial velocity, archival Keck/HIRES observations of V488 Per obtained by Dr. I. N. Reid on UT 12 December 1997 were acquired from the Keck Observatory Archive ‡. We analyzed this high quality echelle spectrum and found a heliocentric velocity of 1.8±0.5 km/s which agrees reasonably well with previous radial velocity determinations by Mermilliod et al (2008; -0.31±0 .15 km/s) and Prosser (1992; -0.1±0 .6 km/s). All of these measured radial velocities are characteristic of stars in α Per (see, e.g., Table 4 in Prosser 1992) .
From the HIRES spectrum we measured the equivalent width (EW) of the 6708Å lithium absorption line to be ∼200 mÅ. This is the EW anticipated for an early K-type star of age ∼60 Myr; in Figure 3 of Zuckerman & Song (2004) this EW lies just below the EW of most of the plotted 30 Myr old members of the Tucana Association and near the top of the range of EW for ∼100 Myr old Pleiades members.
We computed the proper motion of V488 Per by comparing positions in the 2MASS and WISE catalogs that are separated by epochs 10.1 years apart. We derive proper motions of +15.7+/-6.6 and −24.9+/-9.1 mas/yr in R.A. and Decl., respectively. These values compare well with those given in the USNO-B1 (16, −24) and the PPMXL (15.9, −26.4) catalogs.
Because τ is so large for V488 Per compared to all other known dusty main sequence stars, one must consider the possibility of contamination by radiation from a background object. The best spatial resolution image of the field is likely that obtained with HST by Patience et al (2002) . The HST/NICMOS camera and F140W filter revealed no source of 1.4 µm emission other than the star.
To further confirm that the large IR excess is from the star, at our request, Dr. Charles Beichman and collaborators (see caption to Figure 4 ) obtained a seeing-limited image of V488 Per with a 3.8 µm (Lp) filter and the NIRC2 camera on the Keck II telescope at Mauna Kea Observatory. This image shows only a single source of FWHM ∼0.6" and approximately circular shape ( Figure 4 ). Thus, there can be little doubt that the strong IR excess emission is indeed associated with V488 Per.
An additional concern is whether V488 Per might be a dusty, first ascent "Phoenix Giant" star well to the background of the α Per cluster. Some Phoenix Giants have very large τ and hot and cool dust with SEDs similar to that of V488 Per. If V488 Per is actually a Phoenix Giant, then the fact that the photometric distance, radial velocity, and proper motion of V488 Per are all consistent with membership in α Per would have to be regarded as simply a strange coincidence. As outlined in , we use line ratio diagnostics presented in Strassmeier & Fekel (1990) and the Keck/HIRES spectrum to evaluate whether V488 Per is a luminosity class III or class V star. We find that V488 Per is a luminosity class V star. All K-type Phoenix Giants exhibit luminosity class III line ratios when similar analysis is performed for them.
As an aftermath of collisions of planetary embryos, solar-type stars are most likely to display large quantities of warm dust particles during the last stages of the assembly of rocky planets in the terrestrial planet zone; this would be at ages between 30 and 100 Myr (Melis et al 2010) . The age of V488 Per lies in this range and, so, this very dusty star can be added to the small sample of similar stars discussed by Melis et al. HD 21375: This is a single-line, 31 day, spectroscopic binary according to Morrell & Abt (1992) .
HD 21641: This is a weak emission, shell, Be star (e.g., Briot 1986 ). Therefore we cannot be sure that the observed excess IR emission (Table 3, Figure 2 ) is due to a dusty debris disk rather than an outflowing ionized wind. If the latter, then the excess emission becomes apparent only at much longer wavelengths than is seen toward Be stars ψ Per and HR 1037 (both mentioned above). Future observations at far-IR wavelengths may distinguish between the two potential emission mechanisms.
HD 21855: This A-type may have weak excess emission at 22 µm (W4) and perhaps also at 11.5 µm (W3). At W4, the photosphere is expected to be 6.4 mJy. The measured WISE flux density is 10.2±0.87 mJy, so excess emission at the 4.4 σ level may be present. In the W3 band, the expected photosphere is 22.6 mJy and the WISE measured flux density is 23.5±0.39 mJy, for a possible 2.3 σ excess. Table 4 of the present paper repeats the 24 µm column from their Table 11 , but now with the addition of the 22 µm excess fraction in the α Per cluster. Before comparing α Per to other clusters we consider some techniques for estimation of ages of stars in clusters and associations.
Evolution of Dusty Debris Disks with Time
The two principal techniques for derivation of ages of young clusters are matching cluster members of various spectral types to theoretical pre-main sequence isochrones and identification of the location of the lithium depletion boundary. For a given cluster with age comparable to that of α Per and for which both age-dating methods have been applied, the lithium method generally yields an older age. Therefore, it is important to take into account how ages have been deduced when comparing the age of α Per to those of other clusters in Table 4 . Discussions of the age of α Per by Makarov (2006) and by Prosser (1992) illustrate that ages derived from main sequence fitting can be based on the upper main sequence, the lower main sequence, or both, and that the former is subject to uncertainties in the degree of convection overshooting.
The age of the AB Dor moving group has been a subject of considerable discussion (Luhman et al 2005; Janson et al 2007; Close et al 2007; Ortega et al 2007) with ages ranging from 50 Myr to the age of the Pleiades (≤120 Myr). This discussion is outlined in Section 8 of Torres et al (2008) who present their own color-magnitude diagram of AB Dor members and who prefer an age of 70 Myr.
For M47 Rojo Arellano et al (1997) use main sequence fitting to derive an age of ∼100 Myr, while for NGC 2451 an isochronal age of 60 Myr is deduced (references listed in Balog et al 2009) .
Based on the discussion in the preceding paragraphs, one may see that the ages in Table 4 are weighted more toward isochrone fitting than Li depletion. This is in part because Li ages have been derived for only some of the listed clusters and associations. However, whatever the true absolute cluster ages, the relative ages as given in Table 4 should be quite reliable.
As noted in the Introduction, excepting the α Persei cluster, Spitzer surveyed stars in all the clusters and associations listed in Table 4 . The listed 24 µm Spitzer/MIPS excess statistics are usually dominated by F, G and K type stars. In the Zuckerman et al (2011) paper, a ratio of MIPS measured 24 µm flux density to expected photospheric flux of 1.16 or greater was deemed sufficient to establish the presence of an excess. This ratio was not uncharacteristic of excess criteria employed in other references listed in Table 4 . Unfortunately, given the size of the WISE catalog errors in flux density at 22 µm and the greater distance from Earth of the α Per cluster compared to a majority of the regions listed in Table 4 , this level of sensitivity to excess emission was obtained only for most of the B-type stars in α Per. Even for an α Per A-type star, the excess emission would have to be at a level ∼60% of the photosphere for it to satisfy the excess criterion set out in Section 2.2.
As a result, it is not possible at this time to sensibly compare excess fractions in α Per and other Table 4 clusters. That is, the excess statistics listed for the α Per cluster pertain only to B-and A-type members and, to qualify as an excess star, the measured 22 µm flux density must often be as large as 1.5 times the photospheric flux. In contrast, the statistics for other listed regions in Table 4 usually are dominated by F, G and K-type stars and represent excesses that need only be ∼1.2 times the photospheric flux. Since many stars in, for example, the lists have 24 µm flux density between 1.2 and 1.5 times that of the photosphere, there can be little doubt that some A-type stars in the α Per cluster have excess emission not far below our defined level of excess and will have been missed with our WISE survey. Such caveats apply even more strongly to the many F-and G-type stars listed in Tables 1 and 2 .
We may summarize what might reasonably be inferred from Table 4 as follows: Although the α Persei cluster may be deficient in dusty debris disks relative to other Table 4 clusters and moving groups of comparable age, because (1) the α Per statistics pertain only to B-and A-type stars whereas the statistics for the other groups are dominated by later-type stars, and (2) the WISE sensitivity to dusty debris at these α Per stars was not quite as good as Spitzer sensitivities in these other groups, it would be premature to draw any firm conclusions. Additional infrared measurements at 22 or 24 µm are unlikely to come before the James Webb Space Telescope is operational. Before then, perhaps the best way to determine if debris disks in α Per are relatively scarce would be to confirm or deny whether the A-and B-type stars in Table 2 are actual cluster members (none have 22 µm excess emission). If most are members, then as indicated by statistics given in the Note to Table 4 , the implication of a real relative deficiency of debris disks in the α Per cluster would be suggestive, if not totally convincing.
α Per is at the same or smaller absolute Galactic latitude than all Table 4 clusters and moving groups excepting M47. Therefore, in the event that background cirrus contamination could introduce an error in the disk fraction, this error would most likely be in the sense to increase the apparent number of dusty stars in α Per relative to other clusters and associations in Table 4 .
As remarked in the notes to Table 4 , the tabulated excess fraction of the α Per cluster is for a wavelength of 22 µm, but at 24 µm for all other entries. Dusty debris disks studied by IRAS and Spitzer at far-IR wavelengths have typical temperatures of ∼80 K. For this temperature the flux density will be ∼1.5 times larger at 24 µm than at 22 µm. Given our 5 σ WISE detection threshold at 22 µm (see Section 2.2), we checked among Table 1 and 2 stars, but not listed in Table 3 , for any B-or A-type stars with at least 3.3 σ of apparent excess emission; that is, for stars for which "W4 meas" is greater by at least 3.3 σ than "W4 Photo" (see the header to Table 3 ). Other than HD 21855 with 4.4 σ of possible excess emission (see Section 3.1), no such stars were found. Thus, the difference between 22 and 24 µm should not alter the ratio of percentage of excess stars in α Per compared to excess percentages in other listed clusters Dukes & Krumholz (2011;  see also references cited therein) suggest that disk disruption events are no more likely in massive clusters than in low mass clusters. They cite observations that would indicate that, for most clusters, 90% of the stars disperse into the field within 10 Myr. The stellar binary fraction in α Per and other rich nearby clusters (Pleiades, Hyades, Praesepe) have been considered in various papers. Patience et al (2002) note that the distribution of semimajor axes of binary stars in these four clusters peaks at 5 AU, "a significantly smaller value" than for stars in the solar neighborhood. Morrell & Abt (1992) comment on the relatively small number of spectroscopic binaries among B-and A-type stars in α Per and in the Pleiades. Makarov (2006) notes that counting all types of binaries in α Per, only ∼20% of members are binaries which is "modest even compared with field G-dwarfs and much smaller than the binarity rate in the Hyades and Pleiades." Calculations -utilizing the known characteristics of clusters and associations listed in Table 4 -of the (relative) frequency of close stellar encounters might be of interest.
CONCLUSIONS
We assembled what likely is the most complete listing of probable and possible B-type through G-type members of the nearby α Persei cluster. We then correlated sources in the final WISE catalog with cluster members and found 11, or possibly 12, with excess emission above the photosphere at 22 µm (and sometimes also at other WISE wavelengths), that we interpret as due to a surrounding dusty debris disk. In addition, a few B-type stars display excess emission consistent with production in an outflowing wind. Of the probable B-and A-type cluster members, 14% display excess emission (from an orbiting dusty debris disk) at a wavelength of 22 µm. If B-and A-type stars that are possible members are included in the statistics, the percentage of excess stars could be as small as 11.6%. For later-type stars, the WISE sensitivity is inadequate to detect many (most?) of the debris disks that likely orbit stars in the cluster.
V488 Per is the most interesting dusty star in the α Persei cluster. The luminosity of orbiting dust grains is at least 16% of the bolometric luminosity of this K-type star; this is a far larger excess luminosity percentage than that previously known at any main sequence star. Although there are numerous reasons to include V488 Per as a bona fide member of the cluster, for confirmation, a measurement of its trigonometric parallax would be worthwhile. Recently, Melis et al (2012b) identified a young star with, initially, a fractional excess luminosity at mid-IR wavelengths almost as large as that at V488 Per. However, the excess at this young star recently disappeared -in the space of only a few years. Thus, the excess infrared emission at V488 Per bears careful watching during the coming years.
Previously we considered the final era of the accretion of rocky planets around solar mass stars in a region analogous to that where the four rocky planets of the Solar System reside (Melis et al 2010) . By assembling a list of stars known to contain large quantities of warm dust grains, we found that this era occurs at stellar ages from 30 to 100 Myr. With its very strong mid-IR excess emission and its ∼60 Myr age, V488 Per can now be included among those stars that are orbited by large rocky bodies in the terrestrial planet zone. By contrast, Melis et al (2012a) find that the dominant era of rocky planet formation around stars with masses a few times that of the Sun is over by about 30 Myr; our study of the ∼60 Myr old α Persei cluster is consistent with this finding. Specifically, among 70 late-B to early-F type α Per cluster members, WISE reveals none with the massive amounts of warm dust that would herald the aftermath of a collision of planetary embryos.
Future observations at far infrared and/or submillimeter will be necessary to characterize the properties of the α Per debris disks. For V488 Per such observations will be especially important because, unlike most other main sequence stars that are orbited by large quantities of warm dust particles but little or no cold dust, V488 Per appears to be orbited by large amounts of both warm and cold dust.
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α Persei Debris Disks Note − a For α Persei, these statistics pertain to stars in Table 1 of spectral types B and A and at a wavelength of 22 rather than 24 µm. Should the excess IR emission at HD 21641 be due to an ionized outflowing wind rather than a dusty debris disk (see Section 3.1), then the entries for α Per in the third and fourth columns would read 7/56 and 12.5%, respectively. If the 12 A-type stars and B-star HD 23219 in Table 2 were to be added to the Table 1 stars, then entries in the third and fourth columns would read 8/69 and 11.6%, respectively. Three B-type stars from Table 1 with mid-IR excess emission (ψ Per, 29 Per, and HR 1037, see Section 3) are excluded from all entries in Table 4 and in this caption. Table 3 with excess infrared emission and, in addition, the SED of 29 Per. Near infrared JHK data points are from the 2MASS catalog. The four diamonds are from WISE. Circles between 12 and 100 µm for 29 Per are from IRAS. The excess IR emission toward 29 Per is due to "cirrus" and not to an orbiting dusty debris disk (see Section 3.1). Long wavelength blackbodies have been added to the various panels for illustrative purposes. In all cases the blackbody temperature is 120 K, except for HD 19624 (80 K) and 29 Per (60 K). . The images were obtained at an elevation of ∼1.6 air masses just before the telescope hit a hard limit, so there was not time to well-center V488 Per. As a result, different noise levels are evident in various regions in the combined image which uses an inverted linear display. Since the infrared excess emission at V488 Per at this wavelength is about twice as bright as the photosphere, if the excess were coming from a somewhat offset background object then this image would look like a double star. The scalebar on the image indicates one arcsec; the WISE point spread function is about 6" FWHP at this wavelength. Data courtesy of C. Beichman, C. Gelino, G. Mace, J. Aycock, and R. Campbell. and Kamai et al (2012, in preparation) and for α Per from Prosser (1992 and 1994) and Stauffer et al (1985 and . The relative placement of the late-type stars shows that α Per is younger than the Pleiades.
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